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Description 
Sealing Ring 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a sealing ring comprising a sup- 
port member and a sealing lip resting against a machine 
part to be sealed, especially a shaft, wherein a passage of 
the sealing lip points toward the air side and is provided 
at its contact side with a return conveying device for the 
medium to be sealed present at the medium side. 

[0003] 2. Description of the Related Art. 

[0004] Sealing rings are known that have a sealing lip that is 

formed by a radial inner part of a sealing disk that is com- 
prised of polytetrafluoroethylene and is bent in the direc- 
tion toward the air side. The return conveying device for 
returning the medium that has penetrated from the 
medium side into a sealing area underneath the sealing lip 
is embodied as a spiral. Therefore, the sealing ring can be 
used only in a single rotational direction. 



Summary of Invention 

[0005] it is an object of the present invention to configure a seal- 
ing ring of the aforementioned kind such that it can be 
used for both, i.e., alternating, rotational directions. 

[0006] | n accordance with the present invention, this is achieved 
in that the return conveying device is configured as an al- 
ternating twist structure. 

[0007] | n the sealing ring according to the invention, the return 
conveying device for the medium is configured as an al- 
ternating twist structure with which the medium penetrat- 
ing from the medium side a sealing area underneath the 
sealing lip is reliably returned to the medium side. As a 
result of the alternating twist configuration, the medium is 
first conveyed in the direction toward the sealing edge 
and subsequently away from the sealing edge back to the 
medium side. In this way, it is reliably prevented that the 
medium to be sealed can pass underneath the sealing lip 

to the air side. 
Brief Description of Drawings 

[0008] pig. 1 is an axial section of one half of a sealing ring ac- 
cording to the invention. 
[0009] Fig. 2 is a first embodiment of a return conveying device 



of the sealing ring according to Fig. 1. 

[0010] pig. 3 is a second embodiment of a return conveying de- 
vice of the sealing ring according to Fig. 1. 

[001 1] pig. 4 is a third embodiment of a return conveying device 
of the sealing ring according to Fig. 1. 

[0012] Fig. 5 is a fourth embodiment of a return conveying device 

of the sealing ring according to Fig. 1. 
Detailed Description 

[0013] The sealing ring in the illustrated embodiment is a radial 
rotary shaft seal and has a cup-shaped support member 1 
that is comprised of metal or a hard plastic material. The 
support member 1 has a radially extending bottom 2 that 
is provided with a central passage 3 for passing the shaft 
4 to be sealed therethrough. The bottom 2 passes into an 
outer wall 5 that is positioned coaxially relative to the 
shaft 4 and is comprised of a radially outwardly posi- 
tioned wall section 5a and a radially inwardly positioned 
wall section 5b. The two wall sections 5a, 5b pass into 
one another with a step. The radially inwardly positioned 
wall section 5b has on its outer side a cover 6 that is 
comprised of elastomer material. The cover 6 extends 
across the outer side of the bottom 2 and can also cover 
the end face 7 that delimits the passage 3. In the area of 



the wall section 5b, the cover 6 is provided at the exterior 
side with an undulated profile 8. In the mounted position, 
this undulated profile 8 is elastically deformed so that the 
rotary shaft seal rests against the inner wall of the mount- 
ing space and provides a proper sealing action. By means 
of the radially outwardly positioned wall section 5a the ro- 
tary shaft seal is seated with press-fit in the mounting 
space while the cover 6 surrounding the wall section 5b 
forms a static seal. 

[0014] The part of the cover 6 covering the bottom 2 of the sup- 
port member 1 has a step 9 that separates a thick cover 
section from a thin cover section 10. On the thin cover 
section 10 a radially extending part of a sealing disk 11 is 
fastened that is comprised of polyfluorocarbon, preferably 
polytetrafluoroethylene (PTFE), an elastomer, or elas- 
tomer-modified PTFE (EMP - elastomer-modified PTFE). 
The sealing disk 11 is connected, as is known in the art, 
to the support member 1, preferably by plasma treatment. 
The radially inwardly positioned end of the sealing disk 11 
is elastically bent relative to the air side 12 and forms the 
dynamic sealing part 13. 

[0015] The sealing part (sealing lip) 13 prevents that oil can pen- 
etrate from the oil side 14 into the sealing area under- 



neath the sealing part 13 and that oil can reach the air 
side 12. In order to return oil that has penetrated under- 
neath the sealing part 13 to the oil side 14, the sealing 
part 13 or its passage is provided on the side facing the 
shaft 4 with a return conveying device 15. As will be ex- 
plained in more detail with the aid of Figs. 2 through 5, 
the return conveying device 15 is configured as an alter- 
nating twist structure with which the medium that has 
penetrated underneath the sealing part 13 can be reliably 
returned to the oil side 14. 
[0016] | n the illustrated embodiment according to Fig. 2, the 

conveying device 15 is formed by elliptical structures 16 
that are provided as recesses or projections in the contact 
side of the sealing part 13 facing or contacting the shaft 
4. The elliptical structures 16 are arranged with angular 
displacement relative to one another. In the illustrated 
embodiment, the major axes of neighboring elliptical 
structures 16 are displaced by an angle of 45 degrees rel- 
ative to one another. The major axes of all elliptical struc- 
tures 16 intersect one another preferably at the axis 17 of 
the sealing disk 11 or of the sealing part 13. Because of 
the angular displacement of the elliptical structures 16, 
arc-shaped twist sections 18, 19 result on the inner 



(contact) side of the sealing part 13. Relative to the seal- 
ing edge 23 of the sealing part 13, the arc-shaped twist 
sections 18, 19 extend outwardly from the crossing points 
20 through 22 of the elliptical structures 16, respectively. 
Starting at the crossing points 20 to 22, the arc-shaped 
sections 18, 19 extend slantedly outwardly in opposite di- 
rection relative to one another, respectively; in this way, 
an alternating twist results. The elliptical structures 16 
surround the sealing edge 23 at a minimal spacing. 

[0017] The return conveying device 15 according to Fig. 3 is em- 
bodied as a sine structure 24 that extends about the cir- 
cumference of the sealing edge 23 at a small spacing 
thereto. Because of the sine-shaped configuration in the 
circumferential direction of the sealing part 13, arc- 
shaped sections 25, 26 are formed that extend slantedly 
in opposite directions relative to one another and pass 
into one another. 

[0018] The return conveying device 15 according to Fig. 4 is con- 
figured as a half-moon-shaped twist. The sealing part 13 
is provided on the side facing the shaft 4 with arc-shaped 
and wedge-shaped structures (arcs) 27 distributed about 
the circumference. The arcs 27 each have straight sec- 
tions 28, 29 passing into one another via arc-shaped sec- 



tions 30. The straight sections 28, 29 diverge in a direc- 
tion toward the oil side 14 and are positioned, for exam- 
ple, at an obtuse angle relative to one another. 

[0019] The arc-shaped sections 30 of the arcs 27 are positioned 
tangentially relative to a closed ring 31 extending about 
the axis 17 of the sealing part 13. This ring 31 surrounds 
a passage 32 for the shaft 4. 

[0020] The arcs 27 are uniformly arranged about the circumfer- 
ence of the sealing part 13 and staggered relative to one 
another. The straight sections 28, 29 can intersect one 
another or can be spaced from one another. Because of 
the diverging radially outwardly extending sections 28, 
29, an alternating twist is generated also in this embodi- 
ment. 

[0021] pig. 4 shows in an exemplary fashion the path of the 

medium that penetrates from the oil side 14 underneath 
the sealing part 13. This medium moves for the assumed 
counterclockwise rotational direction of the shaft 4 along 
the section 28 inwardly and reaches the arc sections 30 
that forms the vertex of the arc 27. By means of the arc 
section 30, the medium is guided into the section 29 that 
conveys the medium away from the sealing edge 23 back 
to the oil side 14. 



[0022] The sine structure according to Fig. 3 is also configured 
such that it conveys medium that has penetrated back to 
the oil side 14. 

[0023] The elliptical structures 16 of the embodiment according 
to Fig. 2 convey the medium that has penetrated from the 
oil side 14 automatically away from the sealing edge 23 
back to the oil side 14. 

[0024] The sealing edge 23 at the end of the sealing part (sealing 
lip) 13 is formed by a closed ring that is adjoined by the 
twist geometry in the direction toward the oil side 14. In 
the embodiment according to Figs. 3 and 4, the vertex of 
the respective structure is located near the closed ring. 
The half-moon-shaped twist configuration according to 
Fig. 4 is arranged on the sealing part 13 such that it 
opens in the direction toward the oil side 14. 

[0025] The vertex 30 is positioned in the area of the sealing part 
13 that rests against the shaft 4. 

[0026] pig. 5 shows a return conveying device 15 with alternating 
twist that is comprised of straight structures in the form 
of crossing straight sections 33 to 38. The sections 34 
and 38 as well as 35 and 37 adjoin one another at an ob- 
tuse angle at a location spaced from the sealing edge 23. 
These sections diverge from their transition areas 39, 40 



in the direction toward the sealing edge 23 and adjoin the 
sealing edge. The sections are distributed about the cir- 
cumference of the sealing edge 23 and cross one another 
at a spacing from the sealing edge 23. The crossing 
points 41, 42 have a smaller spacing from the sealing 
edge 23 in comparison to the transition areas 39, 40. The 
transition areas 39, 40 and the crossing points 41, 42 are 
positioned on a circle about the axis 17 (Fig. 4) of the 
sealing part 13, respectively. In contrast to the configura- 
tion of Fig. 4, the sections 33 to 38 extend up to and ad- 
join the sealing edge 23. In the area of the sealing edge 
23 the individual sections of the return conveying device 
adjoin one another. 

[0027] a s a result of the angularly positioned sections 33 to 38, 
an alternating twist is formed that ensures that the 
medium penetrating underneath the sealing part 13 is 
conveyed away from the sealing edge 23 in the direction 
toward the oil side 14. 

[0028] | n the described configuration, the return conveying de- 
vices 15 extend up to, or into close vicinity of, the sealing 
edge 23. In this way, it is achieved that the sealing part 13 
embodied as a sealing lip is always flushed with new 
medium so that there is no risk of coking or carbon de- 



posits or this risk is at least significantly reduced. The 
arcs or legs of the return conveying devices 15 are so flat 
that the medium can be conveyed reliably away from the 
sealing edge 23 to the oil side. Leakage is reliably pre- 
vented in this way. 

[0029] The return conveying device can be attached easily on the 
sealing lip 13 that is bent toward the air side 12. The 
sealing edge 23 can be formed by a closed ring at the end 
of the sealing part 13. The return conveying device 15 is 
provided in the area of the sealing part 13 with which the 
sealing part 13 rests against the shaft 4. 

[0030] The different alternating twist structures of the return 
conveying device 15 can not only be formed by recesses 
within the sealing part 13 but also by projections. 

[0031] Aside from using polyfluorocarbon, in particular, polyte- 
trafluoroethylene, the sealing part 13 can also be manu- 
factured from an elastomer or an elastomer-modified 
PTFE (EMP). 

[0032] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



